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ABSTRACT
LATENT DEMAND FOR MOBILITY:
THE TRANSPORTATION DISADVANTAGED
by
Joseph H. Brevard
Submitted to the Department of Urban Studies and Planning
on May 14, 1971 in partial fulfillment of the requirements
for the degree of Master of City Planning.
Probably the most critical aspect of planning for urban travel patterns
is the problem of demand estimation and prediction. While numerous
methodologies for comprehensively determining transportation demand
have been developed, they have obvious limitations which prevent them
from measuring the requirements of groups with limited mobility. This
thesis critically examines the process of establishing mobility demand
levels by emphasizing the importance of unexpressed mobility require-
ments of non-auto owning households. In order to define the character-
istics of mobility disadvantaged households, a discussion of the rela-
tionship between mobility and trip utility is presented. To provide a
framework for applying the concept of latent demand, assumptions regard-
ing high-utility trips, travel "price" and transportation supply are
discussed.
By examining auto ownership levels and their relationship to captive
ridership the mobility differentials associated with auto ownership are
documented. A limited analysis of zonal travel was undertaken to
quantitatively describe such differentials within a specified traffic
zone. An exploratory survey, designed to provide information regarding
the travel behavior of non-auto owning households within the same area,
is analyzed and discussed. Conclusions regarding the extent and nature
of latent demand among certain socioeconomic groups are offered, as
well as recommendations for the scope of more comprehensive study.
Thesis Supervisor: Ralph A. Gakenheimer
Title: Associate Professor of Urban Studies and Planning
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CHAPTER I
INTRODUCTION
The most frequently expressed complaints about the inadequacies
of urban transportation are centered around the usability of the
automobile. Congested travel conditions and inadequate urban parking
facilities lead to travel inconveniences and delays which are most
objectionable to auto travelers. During the decade of the sixties this
emphasis upon automobile travel has been most dramatically reflected
in the elaborate plans for urban highways and the numerous political
controversies which they have precipitated. Correspondingly, the
balance of political forces has placed disproportionate emphasis
upon suburban needs in transit planning, creating a dilemma for the
inner city dweller which is quite often ignored: The problem of
fundamental mobility for non-car owning households whose needs are
not met by existing travel options.
Most of the major metropolitan area transportation studies
completed during the past fifteen years have allocated large portions
of their available resources to the problem of transportation demand
and its measurement. Early attempts to simulate the pattern of
traffic flow in an urban area employed variations of what is commonly
called the Urban Transportation Planning sequence. This method
An excellent comprehensive discussion of this technique can be found
in Wohl, M. and Martin, B. V., Traffic System Analysis, McGraw-Hill,
1967, p. 128.
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approaches the point of supply-demand equilibrium indirectly, utiliz-
ing a series of steps which originate from an approximation of total
origin zone trips. While suffering from problems associated with
oversimplistic assumptions and internal inconsistencies, this primi-
tive approach is still the most widely applied device for estimating
supply-demand equilibrium.
In recent years, direct demand modelling techniques have been
developed by Kraft, Baumol, and others which correlate equilibrium
traffic demand levels directly to such variables as income, popula-
tion, travel cost, travel time and numerous appropriate socioeconomic
variables.1 These models have gained a great deal of credibility
primarily because (1) they are potentially cheaper ways to estimate
future travel demand due to their more modest data requirements and
(2) they are inherently more refined in their handling of consumer
behavior as a determinant of travel demand. So, while the direct
demand modelling procedures have not replaced the indirect demand
procedure, their increasing level of cost effectiveness seems to be
leading to their broader application.
Current applications of transportation demand methodologies
generally require vast quantities of mobility data. As a consequence
of these massive data requirements, transportation studies consume
large amounts of time, sometimes as much as four years. However,
despite the prodigious investment in time and resources, these
1For example, see Domencich, T.A. and Kraft, Gerald, Estimation of
Urban Passenger Travel Behavior: An Economic Demand Model, Highway
Research Record #238, 1968.
analytical refinements of the demand forecasting process are inherently
limited in their usefulness for transportation planning. It is
necessary, in implementing demand models, to draw on observations of
consumer behavior under a given set of conditions in order to predict
travel behavior under a completely different set of conditions. To
underscore this point, ManheimI has stated that
every model abstracts from reality and imposes its
own biases on the problem. We need to be careful
about the limitations and biases imposed by the
system of models being used. Thus, we can conclude
that systematic analysis using the predictive model
system is only a guide to the search process of the
analyst.
The observations on which demand models are based -- the voluminous
quantities of origin-destination data -- limit the usefulness of the
models because they are only observations of current travel activity.
They do not have the capacity for determining potential travel patterns
associated with the unexpressed mobility needs of less economically
privileged groups. As a result, such methods of predicting travel
demand tend to introduce a bias in favor of those households whose
current travel needs are most nearly reflected in their travel
behavior. So, although analytical demand methods allocate the
largest proportion of their resources to the prediction process, they
carry certain significant biases in terms of the relationships between
impact groups. Often the political environment in which they are
lIn Manheim, M. L., Search and Choice in Transport Systems Analysis,
Highway Research Record #293, 1969.
A moil
applied transforms them into methods for justifying preconceived
alternatives.
Recent attempts to investigate the nature of unexpressed needs
of the urban poor for mobility have been limited to a specific type
of trip -- the journey to work. Seizing upon the most conspicuous
determinant of economic hardship, employment planners and economists
have engaged in numerous studies aimed toward defining a correlation
between transportation and jobs for low income urban dwellers. Much
of the work which has been completed in this area attempts to document
the extent to which decentralization of industry has placed center
city dwellers at a labor market disadvantage.1
Experiments involving the upgrading of mass transit service to
provide ghetto dwellers with access to suburban workplaces have been
instituted in several cities. The most notable among these are the
projects which were stimulated by the recommendations of the McCone
Commission report.2 The intent of these projects has been to examine
See, for example: Kalachek, E., "Ghetto Dwellers, Transportation and
Employment," AAAS Transportation and Poverty Conference, 1968.
Pignataro and Falcocchio, Transportation for Low-Income Families,
Traffic Quarterly, October 1969.
Kain, J. F., Housing Segregation, Negro Employment and Metropolitan
Decentralization, Discussion Paper #14, Program on Regional and
Urban Economics.
Kalachek, Transportation and Central City Unemployment, HUD Report
H-1034, Washington University 1970.
Kain, J. F. and Meyer, J. R., "Transportation and Poverty, The Public
Interest, Winter 1970.
Kassoff, Harold, "People, Jobs and Transportation," AAAS Conference
on Transportation and Poverty, 1968.
2California Governor"s Commission on the Los Angeles Riots, Violence
the hypothesis mentioned earlier: that many of the problems which
besiege the inner city residents can be eliminated by better access
to decentralized industry. However, the tripmaking patterns which
may emerge from such a project are (1) essentially trips which are
induced by the very existence of the new service, and (2) exclusively
work trips. Such trips are unlikely to represent actual trip
desires which were expressed prior to the existence of the supple-
mentary project and therefore are not useful indicators of the
broad range of unsatisfied mobility needs of the center city household.
Thus the techniques for modelling transportation demand, because
of their narrow data base, are incapable of estimating patterns of
latent trip generation. Similarly, efforts to investigate the
problem from a function oriented (work trip) viewpoint, have been
conceived, but constitute vague guesses at the nature of latent
demand. Kain and Meyer have stated:
In general, almost no data exist that shows how
persons of different life styles living at different
urban densities and income levels, solve their per-
sonal transportation problems. Moreover, there is
no hard information to demonstrate the existence of
large and unfulfilled latent demands for alternative
forms of transportation. Information on such matters
is crucial for designing programs to improve the
mobility of the poor and for evaluating the benefits
of such programs as against their costs. Yej, to
date, the information has not been gathered.
in the City -- An End or A Beginning? 1965.
In its comprehensive study of the Watts disturbances, the commission
concluded that inadequate access to suburban jobs was a major cause of
ghetto ills. On the basis of recommendations contained in the report,
HUD was motivated to set up experimental supplementary transit service
projects in Watts, Washington, St. Louis, New York and other cities.
Kain, J. F., and Meyer, J.R., "Transportation and Poverty," The Public
Interest, Winter 1970, Number 18.
The objective of this thesis will be to analyze, on an exploratory
level, some of this much needed information; to define the behavioral
aspects of mobility needs, and assess the mobility requirements of
households which go unserved by the existing systems of public trans-
portation. The intent is not necessarily to contrast the tripmaking
behavior between the high and low-income groups. It is to examine
the following hypothesis: That there exists a significant difference
between observed travel behavior and that travel activity which is
required to maintain a suitable living standard for certain geographic
and economic groups. The assumption which will underlie the treatment
of this question is that mobility, like education and utilities, is
a public good, and as such, should be amply provided to all of the
citizens within a given municipality.
The scope can hardly be considered comprehensive; a comprehensive
analysis of latent demand characteristics for a given metropolitan
area would require an outlay of time which, for purposes of this
thesis, would be prohibitive. However, it is felt that the scope
of analysis presented here is sufficient to illuminate the inade-
quacies of conventional trip generation methodologies and to emphasize
areas for more systematic and comprehensive study.
Part Il focuses on the definition of latent demand for mobility
as it is conceived in this study. It also deals with various support-
ing concepts which are useful in approaching latent demand from a
quantitative viewpoint. The discussion in Part III explores the
relationship between latent demand and car ownership. Captive rider-
7ship, taxi use, and walk trips are also discussed in connection with
variations in mobility options among different interest groups.
Conclusions regarding the attitudinal determinants of latent travel
demand are discussed in Part IV as the results of an exploratory
survey and Part V outlines the prospects for further study in the
area of latent demand analysis.
CHAPTER l1
LATENT DEMAND FOR MOBILITY
A. THE MOBILITY DISADVANTAGED
Mobility
In order to fully appreciate the significance of latent demand
for mobility, it is necessary to examine the travel behavior of that
segment of the urban population which is least mobile. However,
before such a group can be identified, a number of assumptions must
be made upon which the definition of mobility disadvantaged persons
is based. For example, the term "mobility" is commonly conceived in
terms of one's capacity to make large numbers of trips over a given time
period. Perhaps for purposes of estimating travel capacities of upper
income groups, such a definition of mobility would not result in
much of a discrepancy, but for the lower income groups this is not
so. Although there exists no useful data documenting non-work walk
trips, the following table certainly indicates a substantially higher
rate of journey-to-work walk trips among the lower income groups.
If it can be assumed that this relationship holds for all walk
trips, then the inclusion of the distance factor in the definition
of mobility becomes quite important. It is entirely possible that,
given a significant difference in walk trip volume between lower and
higher income groups, any comparisons in mobility will overestimate
the access to goods and services of the lower income groups, since their
trips are necessarily shorter. Distance, or, more appropriately,
TABLE 1
PERCENT WALKING TO WORK BY INCOME AND RACE
Residents of Central Cities or Regions Over 100,000 People
Income
$ 0 -3000
3000 - 4000
4000 
- 5000
5000 - 7000
7000 -10,000
10,000 +
Source: Herr, P. B., and Fleisher, A., 'The Mobi
Joint Center for Urban Studies, 1969.
lity of the Poor,"
spatial distribution of trips, is an essential component of mobility
for low income groups for the following reasons:
1. The availability of variety and diversity is generally
a function of the distance from point of trip origin.
2. Distance may represent access to goods and/or services
which are typically unavailable in a low income neigh-
borhood (doctors, industrial jobs, etc.).
It may be argued that emphasis upon distance as an index of
mobility may lead to distorted information in extreme cases. But
For example, the case of a commuter who covers 50 miles on a journey
White
24
14
11
7
4
4
Black
13
6
3
6
7
0
again, in that income group with which this study is concerned,
extreme cases appear far less frequently. As Wingo points out:
the "demand for movement" is concerned with the
aggregate number of trips that people in a given
urban area will want to make; "traffic demand" is
concerned with the number of trips in terms of
their spatial characteristics.
Mobility, then, for the purposes of this study, will be repre-
sented by the opportunity of a group of people to move about with
respect to both volume and spatial distribution. It will depend
equally upon the number of trips made and the distances to the
destination trip ends.
Utility
Since most people would agree that unsatisfied travel desires
are not limited to the poor, it is necessary to state some assumptions
to separate essential trips -- trips whose completion directly
affects a household's survival activities -- from non-essential trips.
Demand for transportation is a derived demand; the desirability of a
given trip varies in accordance with the perceived necessity of the
trip end activity. It obviously varies significantly among indivi-
duals, but some arbitrary definition of trip end utility will be
necessary on clarifying the concept of the mobility disadvantaged.
to work and makes few additional trips. Estimated on the basis of
distance alone, his mobility would obviously be overestimated. How-
ever, the low income sample, in general, is unlikely to produce such
an aberration.
1Wingo, Lowdon, Jr., "Transportation and Urban Land," Resources for
the Future, Inc., 1961.
i W ! . -i - i - ;"0*000 - . . -
- - , - -_- --- --- _---_'- ,
For this reason, it is useful to classify a range of trip purposes
in accordance with their level of utility with respect to household
survival (health, food, clothing, shelter) needs. Thus the utility
of a given trip will reflect its costs with respect to the overall
household survival necessities of not undertaking a given trip;
utility is a measure of the usefulness of the trip in securing and
maintaining the essential needs of a household. Consequently, if
one were motivated to forego a given trip, it would reflect a
decision (conscious or unconscious) that the usefulness of the trip
was not sufficient to justify the associated expenditure of time,
money and energy, and that these resources were put to alternate use.
A high utility trip is one whose effect upon living standard
is most pronounced. Trip ends which will be considered high-
utility in the context of latent demand evaluation will be:
1. Work
2. Necessary food or supply shopping
3. Job search
4. Child care arrangements
5. Medical care
To the extent that a household's traveling capacity exceeds the
fulfillment of these specified trip ends it will be considered to
enjoy "surplus" mobility. That is, its travel activity extends into
the sphere of less urgent, "low utility" trips. Similarly, the
extent to which a household is unable to reach these high utility
trip ends will indicate how severely that household is mobility
1The assumption is made that the group of trip ends is accepted by all
I WrR
disadvantaged.
The transportation disadvantaged will be considered to be
households which are, due to inadequate, unaccessible, or unavailable
facilities, limitedI in their ability to undertake high utility
trips. Since the interest group with which this study is concerned
is, by definition, non-car owning households, it can be seen that a
potential traveler's decision-making process is actually an evaluation
of the range of level-of-service options available to him. Again,
if total price (the inverse of level-of-service) is too great in terms
of time, money and energy to justify the trip end, then the trip
will be compromised.
The definition of mobility disadvantaged households excludes
from considerations persons whose travel behavior does not affect
their own well-being or the well-being of dependents.2 That is, if
an individual's travel needs are being met or can be met by another
member of the household without hardship, then they cannot be
considered mobility disadvantaged.
There are other categories of households which may appear to be
as high utility and that high utility trips will, in all cases, be
considered before trips to "non-survival" destinations are attempted.
IFor walk trips, the arbitrary limit beyond which public transporta-
tion should be available will be set at eight blocks. Thus, a
person whose destination can only be reached by walking more than
eight blocks is "limited."
2 For example, children, people too young to drive, too old to move
about conveniently, a secondary worker who can reach his work place
by riding with the primary worker.
mobility disadvantaged, but will not be considered as such for
purposes of this thesis. There are those whose travel expenditures,
however extravagant, do not interfere with the essentials of
existence. Consider a non-car owning household in an outlying area
which is unserved by public transportation. If that household is
financially able to engage alternative means of mobility (taxi,
car rental, etc.) without jeopardizing essentials, then it would
not be classified as mobility disadvantaged.
B. LATENT DEMAND AS A CONCEPT
Definition
The foregoing discussion of the characteristics of mobility is
intended to establish a basis for approaching the concept of
latent demand for mobility. The concept of latent demand may be
quite applicable for a wide range of circumstances, but the thrust
of this ±heds's is to examine its significance in the lives of those
whose tripmaking behavior is most severely constrained.
Conventional efforts to determine actual levels of urban area
trip generation are universally limited to assessments of existing
trip patterns. These assessments, commonly made with the use of
origin-destination survey data, merely record existing zonal trip
volumes, with the implicit assumption that the associated manifest
Manifest demand will denote the volume demand levels as measured by
survey procedures of actual tripmaking activity. Forecasts based
upon such information will be referred to as forecast manifest
demand.
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demand is reflective of the travel needs of the regionsunder study.
While in some specialized circumstances,I manifest travel actively
may quite faithfully represent the actual travel needs of a region,
this, by definition, is not the case among mobility disadvantaged
households. If the nature of tripmaking which is adequate for
actual travel needs (high utility trips) is denoted by the term
"required mobility" then the following relationship defines latent
demand:
MANIFEST DEMAND + LATENT DEMAND = REQUIRED MOBILITY
That is, latent demand is represented by the potential for trip-making
volume which would'be necessary to raise manifest demand to some
ideal level of trip making.
The discrepancy between manifest demand and ideal demand may be
explained by a variety of environmental and behavioral factors. Hoel
2
and others have suggested four specific components of latent demand:
1. Trips which are not made due to the fact that adequate
transportation is not available.
2. Trips which are not made due to limited awareness of
the available transportation system options.
If one were to examine a community having universal car ownership,
close proximity of all residents to transit service, and ample
financial resources for all modes, it would be likely that manifest
travel demand would approach actual travel needs.
2Hoel, L., Latent Demand for Urban Transportation, Transport Research
Institute of Carnegie-Mellon University, 1968.
3. Trips which are not made because their trip ends are
beyond the socioeconomic sphere of normal household
activity.
4. Trips which are not made because trip ends are priced
beyond the financial capabilities of households.
Only the first of these explanatory components, however, deals
explicitly with the properties of the physical operation of the
transportation system itself. While the second component is
important in that it represents constrained trips, it is unlikely
that it accounts for a significant proportion of unmade t-rips. Both
the third and fourth components are based upon hypothetical dimensions
of travel behavior which would not be expressed solely as travel
desires. They certainly suggest other, perhaps more pressing,
social problems such as enforced housing segregation and inequitable
income distribution; but they represent "latent desires" which cannot
be viewed as transportation dependent.
This is not to imply that certain potential trip ends, such as
suburban employment opportunities for the urban poor should not be
explored. Rather it is hoped that conditions beyond the realm of
transportation planning undergo sufficient change to accelerate such
possibilities. Latent demand, therefore, is represented by the
added increment of travel activity which would be produced by a
system of public transportation which adequately serves the high
utility tripmaking needs of a given urban area.
Conceptual Basis
No transportation study to date has concerned itself with an
intensive analysis of the actual travel behavior of the inner city
residents. Walk trips are universally excluded from major origin-
destinations surveys except where they are determined to represent
work trips. Distinctions are commonly made between car owning and
non-car owning households in the process of travel forecasting but
little attention is given to investigating the differences in travel
behavIor within the low income categories with respect to the satis-
faction of needs. Latent demand for mobility as a concept, must
be viewed as a function of absolute needs rather than as a comparison
of travel capacity between various interest groups. For example,
Herr and Fleisher introduce the concept of a "mobility deficit" to
describe the unsatisfied mobility requirements of an urban popula-
tion.1 In this procedure, the population is stratified by income,
and the travel activity of each group is compared with adjacent
income groups. Although convenient, this procedure does not
effectively approach the problem of latent demand for mobility. In
comparing the lowest income category with the next lowest, it is
necessary to know the extent to which that group's (the next lowest)
travel needs are unmet. So, even though a mobility deficit which is
defined in this way gives an indication of the disparity between groups,
lIn "obility of the Poor," by Herr, P. B., and Fleisher, A., Joint
Center for Urban Studies 1969. The deficits in this method are
represented as numerical differences in the number of daily trips
per household.
it does not indicate the extent of unsatisfied travel needs of the
low-income group.
Another problem with such a relative approach to latent demand
lies in the tripmaking differences which exist among income groups.
Certain types of high utility trip ends are more important to low
income segments of the population; day care, medical, and off-peak
work trips are quite likely to vary in importance with changes in
income level. The following table, prepared from the 1966 Annual
Annual Summary of the Housing Authority of the City of Pittsburgh,
confirms this variation.
TABLE 2
PERCENT OF TRIPS BY PURPOSE IN TWO COMMUNITIES OF
DIFFERENT AVERAGE INCOME
Trip Purpose Arlington Heights Northview Heights
($2240 Median ($3468 Median
Annual income) Annual Income)
Work 17.0 18.8
School 4.0 3.6
Visit Friends 13.0 6.4
Medical 6.5 3.6
Amusement 0.5 2.6
Shopping 58.4 61.7
Other 0.6 3.3
Note: Both communities are low-income, with Northview Heights the
wealthier of the two. 40% of the Northview Heights residents were non-
white, while 57% of the Arlington Heights residents were non-white.
Source: Hoel, L. A., Latent Demand for Urban Transportation, Transport
Research Institute of Carnegie-Mellon University, 1968.
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The most outstanding variation of trip purpose with income is
with regard to medical care trips. The Northview Heights community
recorded 3.6% of its total trips for medical care reasons, while
Arlington Heights, the less affluent community, allocated 6.5% of its
trips for the same purpose.
It can be argued that the difference in the proportion of
medical trips is a result of fewer trips made by the less affluent
community, resulting in a higher percentage of medical trips (a
relatively inflexible trip purpose). Although this phenomenon may
account for part of the difference, it cannot totally explain it
since corresponding shifts are not apparent for other high utility trips
such as work and shopping. The measurement of latent demand for
mobility, therefore, must be based upon the fulfillment of certain
assumed absolute needs in order to be a truly accurate index of
unsatisfied mobility requirements. It must be recognized that
mobility deficits which are comparatively derived may be based upon
an income group whose level of mobility is neither adequate or
appropriate for comparison.
C. LATENT DEMAND AND SUPPLY
As stated earlier, in a discussion of latent demand for mobility,
it is essential that accessibility be recognized as a major component
of level-of-service. For carless households, the influence of, for
lIn Principles and Techniques For Predicting Future Demand For Urban
Area Transportation, Martin, B., F. Memmott, and A. Bone. The defini-
tion of level-of-service is defined as "the quality of service pro-
vided by a facility under a given set of operating conditions."
""llium"M - WOMMO!"', 
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example, highway travel time as a factor of level-of-service is
of little consequence. Domencich and others touch on the relation-
ship between level-of-service and latent demand volume but mention
only freeway travel time improvements as contributing to the fulfill-
ment of latent demand. There are numerous components of level-of-
service to be considered in the process of trip decision-making.
Manheim2 suggests a comprehensive list of level-of-service variables,
but does not specifically include among them physical access, or
proximity to, transit facilities.
Domencich, T. A., Kraft, G., and Valette, J., Estimation of Urban
Passenaer Travel Behavior: An Economic Demand Model, Highway
Research Record #238, 1968. This paper discusses the influence of
enhanced highway facilities upon the diverting of established travel
patterns as well as the generation of new, latent, trips. But these
latent trips are unlikely to be all or even mostly high utility, nor
are they likely to be made by a mobility disadvantaged group.
2Manheim, M. L. "Modelling Transportation Demand," Unpublished Lecture
Notes, M.I.T., June 1970.
LEVEL-OF-SERVICE VARIABLES
TIME
Total trip time
Reliability
Time spent at transfer points
Frequency of service
Schedule times
USER COST
Direct transportation charges
Other direct operating costs (loading, documentation, etc.)
Indirect costs (warehousing, interest, insurance, etc.)
SAFETY
Probability of fatality (or destruction of cargo)
Probability distribution of accident types (shock vibration,
(water damage, etc.)
COMFORT AND CONVENIENCE
Number of changes of vehicle
Physical comfort
Psychological comfort (status, privacy, etc.)
Other amenities (baggage handling, ticketing, etc.)
Enjoyment of trip
Aesthetic experiences
SHIPPER SERVICES
ISource: Manheirm, op. cit.
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Level-of-service as treated by Wohl and Martin is inversely
related to the total difficulty which the user experiences in under-
taking a trip in a certain way, at a certain time, and we might add
here, under a given set of economic circumstances. The group of
factors which collectively operate to produce discouraging influences
upon a prospective traveler is termed "price." Price can be defined
as the set of all personal expenditures of various types which the
potential traveler anticipates consuming as he contemplates the trip.
It can be seen that, as level-of-service declines, price increases
and vice versa; this relationship makes it possible to relate travel
volume directly to level-of-service as indicated in Figure 1.
Accessibility to public transportation, as implied by Domencich
and Kraft,2 is a significant component of level-of-service for
purposes of examining latent demand. As access and egress distances
become longer, and anticipated travel "price"' increases, travel
volume is likely to be reduced accordingly, sometimes interfering
with high utility needs. The level of latent demand among mobility
Wohl, Mr. and Martin, Brian, "Traffic System Analysis," McGraw-Hill,
1967, p. 117.
2Domencich, T. A. and Kraft, G., Free Transit, AAAS Conference on
Transportation and Poverty. The demand elasticities of cost and
time for both access and linehaul portions of trips were computed
in this study. It was found that, for work trips, the elasticity
of transit access cost was over ten times the elasticity for line-
haul cost. Similarly, the elasticity for access time was found to
be almost twice the value for linehaul time.
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disadvantaged households can be partially represented by the increase
in travel volume which results from a reduction in travel price to
some level which is tolerable to the households in the region. Thus,
assuming a non-shifting demand function, the desired reduction in
price CD will be accompanied by a movement along the demand curve
from A to B (see Figure 1). The associated volume increase EF
represents a partial indication of the added mobility which has
become possible due to the reduction in price. Generally, such a
curve is an aggregate demand curve and does not distinguish between
groups which may experience widely varying levels of service for a
given supply curve. A shift in supply functions is necessary to
transfer point A to some point B of lower price and thus stimulate
higher travel volumes. This new function, S2, will produce the new
volume F (Figure 2). The shifted supply curve will, of course, pro-
duce some shift in the demand curve toward a higher price at a given
volume if so-called induced demand effects are present. Consequently,
a new demand relationship will be created as a result of the shift
to S2; this will compound the difficulty of estimating system capaci-
ties once the nature of latent mobility requirements have been
established.
Generally, latent demand is created by some unusual, "intolerable,"
expenditure of time, money, or energy associated with some high-
Because, in terms of latent demand for mobility this is only an
index of the volume dimension of mobility. There remains to be
considered trip distance, in a conceptually complete description
of mobility.
Travel
Price
(Inverse
of Level
of-Ser-
v i ce)
E F
Travel Volume
Figure 1. The Relationship Between Travel Price and Volume with a
Constant Demand Function
Travel
Price
(Inverse
of Level-
of-Ser-
vice)
A
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utility trip. Any system improvement which serves to reduce such
expenditures will tend to diminish latent demand. The task of
latent demand analysis is to (1) establish the essential high
utility trip ends for a specific group, their required frequency
and the extent to which the public transportation system prevents
them from being fulfilled, (2) determine an adequate level-of-
service for serving the group under study; the travel price character-
istics of some hypothetical supply function must be tolerable;
(3) prescribe the proper transportation technology which will deliver
the required level-of-service to the users.
CHAPTER III
LATENT DEMAND AND TRAVEL MODE
A. CAR OWNERSHIP
It is commonly acknowledged that extent of car ownership is a
primary explanatory variable for establishing rates of household
trip generation. In fact, it has been determined in numerous cases
to be significantly more highly correlated with trips per dwelling
unit than other variables, such as population density, CBD distance,
or destination zone land use characteristics. The purpose of this
section will be to establish the importance of automobile availability
in identifying these groups among whom latent demand is most
pronounced.
Although past and present transportation planning efforts
recognize the significance of car ownership in establishing the
demand for movement, they frequently view travel patterns as
expressed by auto users as representative of that segment of the
urban community which remains outside the scope of origin-destina-
tion information. Such studies do not take into account those high
utility trips which are not made due to lack of car availability.
lIn "Principles and Techniques for Predicting Future Demands for
Urban Area Transportation," Martin, B., Memmott, F., and Bone, A.,
M.I.T. Press 1961. The correlation coefficient of car ownership
to trips per dwelling unit was computed to be to .827 as compared
to -0.718 for population density or +0.575 for CBD distance based
upon data compiled from 1948 Washington, D.C. Census tracts.
Again, the assumption which is commonly made is that the observed
origin-destination transfers (manifest demand) are equivalent to
satisfactory travel volume (ideal demand).
As pointed out in an earlier section, the variation in total
tripmaking volume among all income groups is unlikely to be appreciably
great if walk trips are considered. With this in mind it becomes
convenient to assume that non-car ownership is a necessary -- although
not a sufficient -- condition for the presence of latent mobility
demand. The Boston Regional Planning Project determined that,
while occupied dwelling units without cars represented 25 percent of
all area households, they accounted for only 8.9% of all observed
trips in the area. These figures indicate that car owning house-
holds are averaging well over one observed trip per household per unit
time, while non-car owning households average less than one-third
of a trip in an equal time period. However, the report glosses over
the significance of this disparity, stating
Note, however, that most of these dwellings are
located in densely-built areas where many employ-
ment, shopping, recreational, and educational
activities are conveniently reached on foot for
which no trip reports were compiled. 2
Because of the preponderance of undocumented walk trips and the
extent of transit captive ridership which exists among non-car owning
households, they merit the most serious attention in a study of latent
1Wilbur Smith Associates, "Comprehensive Traffic and Transportation
Inventory, Boston Regional Planning Project 1965.
2 Ibid.
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mobility demand. That such a group is of significant size can be
concluded from figures: In 1968 approximately 22 percent of the
households in the U.S. did not own a car,I and in 1960, the figure
2for all metropolitan area households was 25 percent. In addition,
it has been found that over eighty percent of the non-car owning
workers in typical metropolitan areas reside in center city locations. 3
It also becomes important to consider the dependence of auto
ownership on income. Although this connection may seem rather
obvious, the data contained in Table 3 should serve to confirm the
hypothesis that low income groups find it consistently more diffi-
cult to utilize auto travel.
TABLE 3
4
PERCENT OF ZERO AUTO HOUSEHOLDS
WITHIN NEW YORK CITY (EXCLUDING RICHMOND)
BY INCOME
Household Income
0- 2000- 3000- 4000- 5000- 6000- 7500- 10000 15000
1999 2999 3999 4999 5999 7999 9999 14999 Up
Percent of
Households 93 88 84 74 58 45 32 28 27
with zero
autos
lAutomobile Manufacturers Association, "Automobile Facts and Figures,"
1968.
2Ganz, Alexander, "Emerging Patterns of Urban Growth and Travel,"
M.I.T. Project Transport Report 68-1, 1968.
3Wohl, M., "Urban Transport We Could Really Use," Technology Review,
June, 1970.
4Kassoff, Harold, "People, Jobs, and Transportation," AAAS Conference
on Transportation and Poverty 1968.
Figures Estimated from Graph: it is recognized that, due to its high
0 0141 -IMIMMO-0001 001
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TABLE 4.
PER CENT DISTRIBUTION OF A
BY AUTOMOBILE AND
LL TRIPS BY MODE
INCOME.
(FOR AUTO OWNERS)
Income
0 $4000 $5000 $6000 $10000
to to to to and
$4000 $4999 $5999 $9999 Above Incomes
Auto driver/
passenger
Public Transit
(Subway,
trolley, bus)
85 85
FOR NON AUTO OWNERS
Auto driver/
passenger
Public Transit
(Subway,
trolley, bus)
30 33
63 59
Source: Herr, P. and Aaron Fleisher, "T
Joint Center for Urban Studies,
he Mobility of the Poor,"
1969.
Mode
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TABLE 5
CAPTIVE AND CHOICE TRIPS IN THE PITTSBURGH
METROPOLITAN AREA
1958
Type of Trip
Captive Transit Trips
Trips from non car owning families
Trips by non-drivers from car-
owning households
Trips by drivers from car-owning
households with no car available
Total captive transit.
Choice Transit Trips
TOTAL
Number of Trips
141,354
142,132
120,321
403,807
69,943
473,750
Percentage
29.8
30.0
25.5
85.3
14.7
100.0
Pittsburgh Area Transportation Study Final Report, 1963.
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It can be seen from the preceding discussion that there exists
a substantial segment of the metropolitan population for whom the
travel flexibility of car ownership is not available. It is this
particular population which will be the subject for analysis
in Part IV, using exploratory survey data derived from an appropriate
geographic location in the City of Boston.
The level of car ownership in Boston is lower than any of the
twenty-five major U.S. metropolitan areas with the exception of New
York; transit use is higher than any of the same twenty-five metro-
politan areas with the exception of New York and Philadelphia.
The figures would suggest strongly that the costs of car ownership
are excessive for households in Boston, resulting in a substantial
rate of captive ridership.
Still, some may argue that the level of transit service is
sufficiently high to make it unnecessary for large numbers of
people to own cars, thus accounting for the low rate of car owner-
2
ship in Boston. Herr and Fleisher, commenting on the proportionately
density, strong income variations and extremely flexible transit
network, New York City is hardly an illustrative example. However,
the figures presented here denote a trend which is probably quite
characteristic of American cities.
IMetropolitan Area Planing Council, "Planning Metropolitan Boston,"
Joint Center For Urban Studies, 1967.
2Herr, P. B. and Aaron Fleisher, "The Mobility of the Poor," Joint
Center for Urban Studies.
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high use of automobiles by the poorI assert that "Boston has a good
public transportation system within reach of many among the low
income. Their choice of mode....does not match conventional
wisdom."
However, it should be recognized that the extensive use of
automobiles among both car owning and non-car owning poor is firm
evidence that the transit system of Boston is not serving them. The
observation that those who are least in a position to handle the
financial burden of a car find it necessary to depend heavily upon
automobile transportation would indicate similar circumstances for
other income groups.
This problem can be illustrated by examining work trips. In
general, the bulk of urban jobs appear to be located within the
city but outside the CBD. And, of those within the CBD, most are
white-collar upper income jobs. Therefore, radial type transit
routes (such as those which are operated in Boston) do not directly
serve those people whose jobs are not in CBD locations. Change-mode
destinations and CBD transfers are required in order for many of
these people to utilize transit on the journey-to-work. Consequently,
while many destinations are accessible by transit in the strict sense
of the word, the associated expenditure of time and energy encourages
many to seek the use of cars if it is at all within their means. This
The nominal upper bound of poverty as recognized by Herr and Fleisher
is an annual household income of $4000.
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suggests obvious mobility restrictions among those who have no
opportunity to travel by car. It should be recognized, then, that
the scarcity of cars among low income households is likely to have
a considerable negative effect upon the living situation of those
households. In order to execute mobility-dependent functions it
is necessary, in many cases, for those households to rely upon
alternate travel modes whose available level-of-service is substan-
tially lower than that offered by the personal car.
B. CAPTIVE RIDERSHIP
For the low-income city dweller without the benefit of a car
the mobility problem is considerably more severe; it is this group
among whom the question of latent demand is most applicable. The
trip decision-making process is completely circumscribed by the
existing transit level-of-service options and in undertaking high-
utility trips the low income traveler inevitably becomes a transit
"captive."
Due to the low degree of car availability among the inner city
poor, captive transit ridership is considerably more prevalent
than among other impact groups. The Pittsburgh Area Transportation
Study, completed in 1963, indicates that 85.3 percent of daily
transit users were captive riders, in that they "could not drive,
owned no cars, or someone else in the household was using the car."1
1Pittsburgh Area Transportation Study Final Report, 1963. The PATS
Using a slightly different definition of car ownership, the
Niagara Frontier Study found that almost 71 percent of transit
trips were captive.I It has also been determined that in the
New York Tri-State region, less than 25 percent of the households
earning less than $4,000 per year in 1963 used automobiles to reach
work.2 Over 75 percent used some form of transit. The dependence
of Tri-State region residents (classified by income only) upon
public transportation can be appreciated by examining Table 6.
TABLE 6
PERCENT DISTRIBUTION OF MODE FOR
JOURNEY-TO-WORK
FOR TRI-STATE REGION RESIDENTS*
Under $4,000 $4,000-10,OO Over $10,000
Auto driver 16.0 50.0 56.2
Auto passenger 6.5 6.7 5.7
Rail .8 2.8 10.6
Subway 48.3 26.9 18.2
Bus 26.2 10.7 6.1
Other 2.2 2.9 3.2
Kassoff, H., "People, Jobs and Transportation," AAAS Conference, 1968.
study also indicates that almost 60 percent of those who had a car
available and still used transit were those who worked in the "Golden
Triangle" (the dense CBD of Pittsburgh). Thus, were it not for the
problems usually associated with high trip end density (such as park-
ing) transit use by car owners would indeed be low.
Creighton, R. L., Urban Transportation Planning, University of
Illinois Press, 1970, p. 311.
2 Kassoff, H., "People, Jobs and Transportation," AAAS Conference, 1968.
So the prevalence of captive ridership is clear. The fundamental
controlling variable of latent mobility demand among the urban poor
is transit level-of-service as defined in Part II. If public trans-
portation facilities are inadequate, infrequent or generally lack
coverage-intensity1 within the low income core-city region, then
the inhabitants of those regions are certainly more likely to
compromise their tripmaking than those within that region who have,
the use of cars. In fact, in New York City it was found that heads
of low-income households with cars are more than twice as likely to
reverse commute to jobs outside the city than those without cars.2
Thus the condition of captive ridership is reflected in the spatial
pattern of work trips.
The spatial constraint which the transit system places upon
those without cars is also manifested quite strongly in job search
tripmaking. Although this type of trip is relatively infrequently
made and, in general, poorly documented, its importance is obvious.
In his study of Detroit youth, Singell discovered that in all three
of his samples approximately 80 percent of those who sought their
jobs by direct appl ication were working within ten blocks of home.3
This term is used to indicate the capacity of a public transportation
system to intensively meet the demand for movement within a specified
area.
2 Kassoff, H., op. cit.
3Singell, L. D., "Some Private and Social Aspects of Labor Mobility
of Young Workers," The Quarterly Review of Economics and Business,
Spring 1966.
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The major problem facing the inner city poor is not necessarily
that public transportation is too expensive; that may or may not be
the case. The problem is that it is either unavailable, or available
in a form which does not serve the poor. Although these points will
be examined in depth in Part IV, it is useful to point out the most
important elements of level-of-service with respect to the poor.
They are:
1. Access to the point of origin.
2. Frequency of departure from the point of origin.
3. Proximity of the service to the destination.
4. Out-of-pocket cost.
Generally, non-personal forms of transportation are not presently
supplying the non-car owning consumer with adequate levels of these
service variables. Furthermore, due to decreasing ridership, transit
operators have reduced service levels drastically over the past
twenty years, in order to remain in a financially stable operating
position. For example, total U.S. transit ridership declined from
17,246 million in 1950 to 8,400 million in 1963 - more than a fifty
percent decrease in 13 years. This is, of course, due to the
drastic decentralization of jobs, industry and the upper income
classes as well as an increase in multiple car households.
However, to explain a fact does not alter it. Increasing levels-
of service in the inner city have led to correspondingly higher
IThe New York Times, February 21, 1971.
levels of latent demand. To compound this problem, the new, techno-
logically innovative transportation systems which are being imple-
mented in Los Angeles, San Francisco and Washington are not aimed
toward alleviating latent mobility demand in the inner city.I They
are primarily commuter rail facilities with large proportions of
mileage outside the center city. Designers, emphasizing the advan-
tages of high average speeds have proposed systems with wide station
spacing which is of limited benefit in the inner city. For example,
the approximate average station spacing for three of the new systems
2
are:
Los Angeles Rapid Transit System 1 1/3 miles
Washington, D.C. Metro System 1 1/5 miles
Bay Area Rapid Transit 2 miles
Long distances between stations frequently mean fewer stops in low
income areas, resulting in poor service levels for those who are most
in need of public transportation.
While Boston's public transportation system is still quite heavily
concentrated within the city, indications are that the MBTA has geared
its long range planning to the needs of suburban commuters.3 According
ISee Wohl, Martin, "Urban Transport We Could Really Use," Technology
Review, June 1970.
2 Ibid.
3lnterview with Matthew Coogan, MBTA Planning Staff, 14 March 1971.
See Also, MBTA, "A Comprehensive Development Program for Public
Transportation in the Massachusetts Bay Area," 1966.
to data tabulated from the Boston Regional Planning Project (EMRPP),
users of commuter rail facilities differ markedly from users of
other non-personal modes. Over 90 percent of commuter railroad riders
were members of car-owning households,I as opposed to the high per-
centage of captive riders among inner city transit users.
Thus, with the exception of car-owning commuter rail users, the
vast majority of urban public transit users are "captives." And, as
stated in the previous section, they must accept the available
level-of-service and the compromise in travel flexibility which it
may impose upon them.
C. LATENT DEMAND AND TRAVEL MODE
It is important to more rigorously document the effect of
automobile availability upon the presence of latent demand. The
following discussion is based upon data derived from the Eastern
Massachusetts Regional Planning Project (EMRPP) survey conducted
between 1963 and 1965. The project was organized in accordance with
the 1962 Federal Highway Act which requires a comprehensive trans-
portation and land use planning report as a prerequisite to Federal
aid to urban highways. Formerly called the Boston Regional Planning
Project, EMRPP was conducted over a 2300 square mile area, containing
152 cities and towns with a 1963 population of 3.5 million persons.
Wilbur Smith and Associates, "A Comprehensive Traffic and Transporta-
tion Inventory," Boston Regional Planning Project, 1965.
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The project was supported by a $3.5 million Federal grant and a
supplementary $1.3 million grant from the Commonwealth of Massachusetts-.
Mobility differentials between car owning and non-car owning
households will be indicated in accordance with the definition of
mobility set forth in Part 11. That is, tripmaking behavior will be
examined from two viewpoints:
1. Average number of daily household trips.
2. Average daily trip distance covered by a given household.
The analysis presented in this section is not intended to contribute
to a methodology for quantitatively describing latent demand levels.
It is clear that differentials in car ownership cannot fully account
for differentials in latent mobility demand; to make such an assump-
tion would ignore the importance of walk trips and the relative,
convenience of the available transit service. However, by examining
mobility differences between car-owning and non-car owning households
in the same area, it was felt that some basic qualitative conclusions
could be drawn regarding the extent to which travel needs are com-
promised. It can be assumed that most of the mobility differential
between car owning and non-car owning households observed in the
EMRPP data can be accounted for by the following:
Of course, the assumption is also implicitly made that the car owner
enjoys an ideal mobility situation merely because he happens to own
a car. This point is certainly open to question.
1. Unrecorded walk trips among non-car owning households.
2. Travel desires which are completely unfulfilled by
non-car owning households.
The geographical region in which the comparisons were made
contain the area in which the exploratory survey discussed in Part IV
was conducted. This was done in order to provide a frame of
reference for the discussion in Part IV which helps to set the
behavior of non-car owning households in perspective. The area,
irregularly shaped, is in North Dorchester (a section of the City
of Boston) and lies between Franklin Park and the Southeast
Expressway. It is bounded on the West by Blue Hill Avenue and on
the South by Talbot Avenue, School Street, and Regina Street.
Columbia Road, Washington St'reet and Geneva Avenue form the Northern
boundary with Waldeck Street on the Eastern side. The EMRPP
designation for this area is traffic zone 074, one of 626 such zones
which make up the EMRPP region.
The mobility data which is utilized here was accumulated
during the EMRPP project which used four basic survey approaches:
household home interviews; truck and taxi survey; a transit
postcard survey, and an external cordon screenline survey. The
sampling rates which were applied were approximately 4.4 percent
for the household survey, 40 percent for moving traffic, and
See Smith, Wilbur and Associates, "Comprehensive Traffic and Trans-
portation Inventory," Boston Regional Planning Project, 1965.
Although the aggregate regional sampling ratio approximates 4.4
percent, towns closest to the core were sampled at a 3 percent
rate while external towns were sampled at a 7 percent rate. For the
traffic zones being considered here, the data represents a 3 percent
sample.
10 percent for trucks and taxis and 35 percent for transit users.
The data for this discussion was derived only from the household
interview survey.
To assemble the data in a form most useful for the present
discussion a computer program known as EFFECT was employed. EFFECT
is an empirical function evaluator which is capable of handling
large data files (such as EMRPP) and extracting specific correlations
from such files in the form of multidimensional arrays. Such arrays
of data can then be displayed in tabular form in accordance with the
requirements of the user. The three-dimensional array which was
derived from the EMRPP survey files for this analysis made up of
trip volumes generated from traffic zone 074, tabulated by destina-
tion zone, auto ownership and trip purpose. The actual data
array which was used is shown in Figure 3.
Some important characteristics of this array are as follows:
1. The levels of auto ownership used were limited to auto or
non-auto since the focus of this discussion is to examine some
compromises in traveling caused by the lack of a car. Number of
cars owned, while an important determinant of travel behavior, will
not be considered in this analysis. The differential in latent
demand is unlikely to be significant among car-owning households
in zone 074, since there are few multiple-car families (5 out of a
total of 131 households interviewed) and the zonal income is
fairly homogeneous.
2. The field of traffic zones among which the 074 origin zone
Figure 3. Three Dimensional Data Array.
trips were distributed was limited to 153 of the total of 626.
These 153 zones represent the set of all zones whose residents
are within twenty-eight minutes of the Boston CBD by public trans-
portation. These zones were felt to be the most representative
category of destination zones from which the relationship
Mobility = f(V,1,p)
where v = household trip volume
I = interzonal distance
p = study population
could be derived.
While the use of only these inner city traffic zones can be
justified on the basis of the important radial and crosstown trips
which they receive daily, the proportion of total 074 zone origin
trips which have destinations in these zones is sufficient to make
conclusions fairly reliable. Of a total of 488 recorded trips ori-
ginating in zone 074, 364 (75%) have destinations among the field
of 153 inner city zones.
3. Because the EMRPP survey represented only a sample of
daily travel activity, not all of the 153 zones appear in the final
data tables. Some of the zones simply were not trip destinations
ISee Herr, P.B., and Aaron Fleisher, "The Mobility of the Poor," AAAS
Conference 1968. The authors establish a set of six "Residence
Zones," representing varying levels of accessibility to public
transportation. The 153 zones considered in the present analysis
are equivalent to two of these zones.
within the range of the sample size. The actual total of destina-
tion zones which appear in the final tabulation was 79.
4. Trips were separated into the two purpose categories of
work and non-work. This was done because it was felt that observ-
able variations in the mobility differential between car owners
and non-car owners would appear due to the generally lower demand
elasticities of work trips.
5. Interzonal distances were computed by direct measurement
on a map of EMRPP traffic zones. Air distances between estimated
zonal centroids were measured to the nearest tenth of an inch on
two maps. One map was scaled to .35 inches per mile and the other
was .7 inches per mile. Once the distances were computed they
were multiplied by the respective zonal volumes to obtain a mobility
index as described above. All information derived from the data
arrays is summarized in Tables 7 through 9.
It is immediately clear from Tables 8 and 9 that auto travel
predominates as far as trip volume is concerned for both work and
non-work trips. Well over eighty percent of the work trips
recorded from 074 zone were auto trips (189 trips out of a total
of 226) and somewhat more than seventy per cent of the non-work
trips (99 trips out of 138) were made by car. The greater proportion
of auto ownership evident for work trips is not surprising; non-work
1Boston Redevelopment Authority, Transportation Facts for the Boston
Region, 1968-69.
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TABLE 7
INTERZONAL DISTANCES AND TOTAL MILES TRAVELED FOR ALL TRIP
TYPES BY AUTO OWNERSHIP
Distance From
074 Zone
3.4 Miles
4.0
4.6
2.7
058
218
219
057
221
217
112
215
054
109
117
065
106
116
060
108
066
1 04
Miles Traveled
(Non-Auto Owners)
4.6
2.7
Miles Traveled
(Auto Owners)
4.6
4.9
8.6
2.39.2
5.7
4.0
10.5
4.2
1.3
9.6
3.3
8.0
4.5
2.1
9.6
13.2
4.0
4.0
22.01.0
3.2
110 2.1
Zone
4.9
4.3
2.3
5.7
4.0
2.1
2.1
1.3
1.6
3.3
2.0
2.0
1.0
1 .6
16.82.1
TABLE 7 (continued)
Zone
056
061
063
064
073
103
072
211
076
100
105
111
075
107
220
115
223
071
250
179
067
074
Distance from
074 Zone (Miles)
3.4
1.4
2.3
1.7
0.7
1.6
1.3
6.3
0.7
1.6
1.1
2.4
0.6
1.4
4.8
2.7
5.7
2.0
7.9
6.3
1.4
Miles Traveled
(Non-Auto Owners)
1.7
2.1
2.6
2.1
1.6
9.6
1.2
7.02.8
27.0
11.4
12.0
7.9
6.3
.4 18.2
Miles Traveled
(Auto Owners)
13.6
11.2
4.6
6.8
14.7
4.8
10.4
5.6
1.6
2.2
TABLE 7 (continued)
Distance from
074 Zone (Miles)
4.4125
090
102
243
069
070
229
007
011
126
129
114
012
016
017
018
019
020
022
023
025
026 4.1
Miles Traveled
(Non-Auto Owners)
2.3
6.3
5.4
10.8
2.1
2.3
6.3
1.9
1 .6
7.1
5.4
5.4
3.7
4.0
3.0
5.1
4.4
4.4
4.5
4.5
4.5
4.4
4.4
4.2
Miles Traveled
(Auto Owners)
8.8
10.5
11.5
6.3
9.5
8.0
14.2
16.2
5.4
3.7
8.0
6.0
4.4
4.5
4.5
9.0
8.8
8.4
4.1
Zone
3.0
5.1
48
TABLE 7 (continued)
Distance from
074 Zone (Miles)
3.9
Zone
029.
033
034
035
038
039
041
045
046
047
048
Miles Traveled
(Non-Auto Owners)
3.3
8.7
13.6
3.6
3.5
3.5
3.3
2.9
2.9
3.0
3.4
3.6
3.7
3.9
3.7
3.7
3.6
4.3
4.4
7.4
3.6
4.4
191.6
Miles Traveled
(Auto Owners)
15.6
3.5
3.5
3.5
8.7
2.9
6.0
6.8
3.6
29.6
3.9
14.8
3.7
18.0
17.2
7.4
049
050
057
052
053
567.5TOTAL
TABLE 8
TOTAL TRIPS FROM 074 ZONE TO
SELECTED DESTINATION ZONES
Zone Non-Auto Auto Total
058 0 2 2
218 0 2 2
219 1 1 2
057 1 3 4
221 0 1 1
217 1 2 3
112 4 1 5
215 1 0 1
054 1 2 3
109 5 2 7
117 2 1 3
065 1 0 1
106 6 6 12
116 1 4 5
060 1 4 5
108 0 2 2
066 1 22 23
104 0 2 2
110 1 8 9
056 0 4 4
061 0 8 8
063 0 2 2
064 1 4 5
073 3 21 24
103 0 3 3
072 2 8 10
076 3 8 11
W-goqNOW wo 00 olo Ili I mmi"gi dt~ "Nom -. 1 WON loomm- j
all
TABLE 8 (continued)
Zone Non-Auto Auto Total
100 1 1 2
105 0 2 2
111 4 0 4
107 2 5 7
220 0 1 1
115 0 10 10
223 0 2 2
071 0 6 6
250 0 1 1
179 1 0 1
067 1 13 14
074 6 37 43
125 0 2 2
090 0 5 5
102 1 5 6
243 1 1 2
069 0 5 5
070 0 5 5
229 0 2 2
007 1 3 4
011 2 1 3
126 0 2 2
129 0 2 2
114 1 2 3
211 0 2 2
075 0 2 2
012 1 0 1
016 0 1 1
017 0 1 1
TABLE 8 (continued)
Zone
TOTAL
018
019
020
022
023
025
026
029
033
034
035
038
039
041
045
046
047
048
049
050
051
052
053
Non-Auto
1
0
2
0
0
0
0
0
0
0
1
3
0
0
4
1
2
0
2
0
1
0
-1
Auto
0
1
0
2
1
2
1
4
1
1
3
2
2
1
8
1
4
5
4
0
Total
1
1
2
2
1
2
1
4
1
1
2
6
1
2
6
2
10
1
6
4
6
4
_I
IN 0
364288
TABLE 9
WORK AND NON-WORK TRIPS FROM 074 ZONE
TO SELECTED DESTINATION ZONES
Work Trips Non-Work Trips
Zone Non-Auto
218
057
112
054
109
117
106
116
108
066
1 04
110
056
061
063
073
103
072
076
064
100
111
075
107
115
Auto Total Zone Non-Auto Auto Total
1
3
2
0
3
1
2
19
2
4
4
4
1
20
2
8
6
2
1
0
2
4
6
1
3
7
1
7
1
2
20
2
5
4
4
1
23
2
10
8
2
2
2
2
6
6
058
218
219
057
221
217
112
215
054
117
065
106
116
060
066
110
061
063
064
073
103
076
105
111
107
I lk -, --- --- - -
TABLE 9 (continued)
Work Trips Non-Work Trips
Zone Non-Auto Auto
223
071
250
067
074
090
102
243
069
070
229
007
011
126
114
211
012
017
020
022
025
1
5
13
28
4
2
0
5
5
2
0
2
1
0
10
2
Total Zone Non-Auto Auto Total
1
5
1
13
31
4
3
1
5
5
2
1
3
1
2
2
1
2
2
220
115
223
071
179
067
074
125
090
102
243
007
126
114
211
016
018
019
022
023
034
TABLE 9 (continued)
Work Trips Non-Work Trips
Zone Non-Auto Auto Total Zone Non-Auto
026
033
038
04l
045
047
048
Auto Total
1 035
1 038
3 039
2 045
1 046
5 047
049
1 050051
TOTAL 189 226 051
052
053
TOTAL 39 99 138
trips have been shown to be substantially more sensitive to time
and cost than work trips and many travelers are willing to engage
alternate modes for these purposes when a car is unavailable.
Strictly on a trip volume basis, then, automobiles are used
approximately eighty percent of the time, as indicated by the data
for zone 074. It should be kept in mind that the EMRPP data from
which these tabulations were derived did not include walk trips.
This fact is important since it undoubtedly results in a higher
ratio of auto mode to non-auto mode trips. Nevertheless, the
objective here is to document the mobility difference between
users and non-users of automobiles. In accordance with our defini-
tion of mobility, it will be seen later that the inclusion of walk
trips is likely to lower the mobility measurement of non-auto users
generally.
Examining Table 8 (total trip volumes from 074 zone), it is
interesting at this point to discuss the distribution of total
origin zone trips. Certain destination zones within the field of
fifty-three zones investigated stand out as trip attractors.
Zone 066 was recorded as being the destination zone for a total of
twenty-three trips, twenty-two of which were auto trips. These
trips were largely work trips; twenty of the total of twenty-three
indicate work as the purpose. Apart from being contiguous to the
origin zone (074), zone 066 contains substantially more opportuni-
ties for employment than many other zones in the area. Retail
and manufacturing activity in the zone are such that a heavy volume
of work trips is not surprising. Zone 073 also stands out for
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similar reasons: proximity to the origin zone and an apparent
source of jobs. This zone, containing what is known as Dorchester
Center, represents a high concentration of retail and service
activity. Again, the majority of the trips were work trips made by
car.
Many of the recorded trips are not interzonal, and have both
trip ends within the boundaries of 074 zone. Of forty-three such
intra-zonal trips thirty-seven are made by car and six by other
modes. This is to be expected, considering the proximity of
destinations within the zone. Those who are unable to utilize cars
are probably more disposed toward walking than the use of transit
for short distances. The discussion regarding the propensity to
walk presented in Part IV tends to reinforce this point. One fact
which was unexpected is the high proportion of intrazonal work
trips. Almost three-quarters of the forty-three destination zone
trips in 074 zone are work trips, a fact which seems to be incon-
sistent with the residential nature of the zone.
Immediately West of zone 074 is zone 067 which contained a
total of fourteen destination trip ends in the data sample. Con-
sistent with the apparent retail, service, and industrial employ-
ment opportunities in the zone, the overwhelming majority were
trips to work. Again, the bulk of these work trips were undertaken
by car. Zones 110, 076 and 061 seem to be somewhat distinguished
as trip attractors for residents of 074 zone. Each of the three
contained eight trip destinations as recorded for the study sample,
divided fairly evenly between work and non-work purposes. Zones 076
and 061 are primarily residential with a small proportion of retail
land. Zone 110 is highly residential, containing the Mission Hill
low income housing project at Roxbury Crossing.
Zone 115 was determined to be a significant producer of 074
zone trips with ten total trips recorded. All the trips were made
by car and roughly one-half were work trips. Since this zone lies
between Huntington Avenue and the Fenway and contains several
hospitals, its strength as a trip producer is quite explainable.
Zone 072 and zone 106 are indicated by the data to be moderate
trip attractors with eight and twelve trips respectively from 074
zone. Both totals include a high proportion of work trips and
auto trips, which is quite understandable for two reasons: Zone 072
contains Ashmont Station on the Red Line and Zone 106 contains
Dudley Station on the Orange Line. The accumulation of retail
activity which surrounds these mass transit points probably accounts
for a substantial proportion of their trip-ends. Zone 047 and two
contiguous zones, 045 and 049 are indicated by the data to be
moderate trip attractors. Zone 047, with a total of 10 trips,
contains two large department stores whose trip attracting character-
istics are obvious. The region immediately surrounding the area
is heavily frequented due to a high concentration of retail establish-
ments.
With the foregoing discussion in mind it is important at this
point to consider the mobility differentials between auto users
and non-auto users. The approximate total mileage traveled from
074 zone, as indicated by the data, are as follows:
Non-auto mileage 191.6
Auto mileage 567.5
These figures, obtained by multiplying interzonal distances by the
number of individual trips, are then divided by the total trip
volume for each level of auto ownership to yield a measure of
average trip length. This result, expressed in units of average
miles per trip is given below. Again, this measure of trip length
is derived from total (all purposes) trips.
Non-auto average trip length 2.5 miles/trip
Auto average trip length 1.95 miles/trip
Thus the average trip length is greater for non-auto owning house-
holds to the destination zones under consideration. There are two
possible explanations for this observation: either the cross-haul
public transportation system is far more capable of serving the
residents of zone 074 than it appears or the temptation to utilize
a car (if it is available) is quite strong even for very short
trips. The rather large observed trip volume zones contiguous
to zone 074 would appear to partially confirm the latter. It is
entirely likely that the habit of utilizing an available automobile
for any trip, however short, is responsible for the short average
auto trip length indicated by the data.
To obtain some measure of overall mobility which incorporates
both trip volume and distance, it is useful to establish a mobility
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index M. Such an index will be based upon a product relationship
between total volume and total distance traveled which is ratioed
to the appropriate population under study. That is,
M'v Vxl
p
where M = Mobility
V = total travel volume
I = Total distance traveled
p = some index of population of the group
under study (persons, households, etc.)
Thus, mobility is seen to be directly proportional to the product of
volume and distance and inversely proportional to the associated
population.
In applying this definition to the data for tripmaking from
zone 074 the mobility index is expressed in units of trip-miles per
household. The relevant information is summarized in Table 10.
TABLE 10
MOBILITY DATA FOR EMRPP ZONE 074
Population
Trips Miles (households) Mobility
Auto owners 288 568 82 1990 trip-miles
per house-
hold
Non-auto owners 76 192 49 298 trip-miles
per house-
hold
So, in spite of the similarity in average trip length between auto
owners and non-auto owners, there is a vast differential in mobility
as defined above. The data indicate that auto owners are well over
six times as mobile as non-auto owners. Clearly, the advantage of
an automobile lies not necessarily in the potential for longer trips
but in a propensity to make more trips of all lengths.
It can be seen by examining Table 9 that similarly large
mobility differentials would exist when trips are categorized by
purpose, although the difference is visibly greater for work trips
than for non-work trips. From the viewpoint of mobility as a
function of volume, trip length and population, it should also be
clear that the inclusion of walk trips would be likely to result
in an even lower mobility for non-auto owners; the increase in
trip miles would be accompanied by a disproportionate increase in
population such that the mobility index would diminish.
So, it can be seen that, for residents of zone 074 there
exists a significant mobility difference between auto owners and
non-auto owners, and the availability of an automobile for travel
to the zones which were considered seems to encourage more travel
flexibility in terms of trip volume rather than distance. The
factor of average trip length does not seem to be as significant
as numbers of trips in distinguishing between mobility levels of
the two groups. While the preceding discussion should not be
interpreted as a method for defining levels of latent mobility
demand, it should be recognized that the mobility differentials
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which have been observed represent a significant component of latent
demand among non-auto owning households in EMRPP zone 074.
CHAPTER IV
A PROFILE OF LATENT DEMAND
A. SCOPE
To gain an insight into the actual level-of-service requirements
of mobility disadvantaged households necessary for the completion of
high-utility trips, a small exploratory survey was conducted within
EMRPP Traffic zone 074. Thirty-six individuals were contacted and
interviewed on various days of the week over the period from March 15,
1971 to March 28, 1971. During this period, the character of the
interview changed such that twenty-two households were interviewed
with the final survey form. No strictly quantifiable results can be
identified which would lead to generalizable information about
travel behavior. The information which has emerged, however;
provides useful direction for further investigation in this area.
The purpose of the survey was to systematically demonstrate the
existence of latent demand for mobility within a designated area.
More specifically, the intent was to furnish information which would
illuminate the following points:
1. The effectiveness of local mass transit in servicing
non-car owners.
2. The extent of dependence upon walk trips among non-
car owners.
3. The propensity to utilize taxis among non-car owners.
Questions which were aimed at exploring the first point attempt to
- WWWWWWWWWW".00 4 i 00*00hawo, I At* 1 0"-_'--_'_--- -- _-_ __ . I -- I I.---- -
FIGURE 4
MOBILITY QUESTIONNAIRE
1. Does your household have a usable car?
2. How many of the following trips did your household make yesterday?
work , job search , child care,
health-care , necessary shopping_.
3. How did you travel on these trips? (Bus, subway, drive, ride with
friends, etc.) work , job search , child care_,
health care , shopping_.
4. If a car were available, would it have been used?_.
5. Would the trips have been made to different places if a car were
available?_.
6. Would more trips have been made if a car were available?_.
7. Would more trips have been made if public transportation to your
destination were available within a 4 block walk?_.
8. Which of the following four items is most important to you as you
decide to make a trip?
1. Nearness of transit stop to house_.
2. Nearness of transit stop to destination_.
3. Frequency of transit service_.
4. Cost of service_.
9. Can you estimate the distance from your home to the nearest bus
or train stop?
FIGURE 4 (continued)
10. On what kinds of trips do you find it necessary to walk more
than 8 blocks? .
11. How many times yesterday did your household make them?_.
12. Would you have made more of these trips if a car or better
public transportation were available?_.
13. On what kinds of trips do you find taxis necessary?_.
14. Why is it necessary to use taxis for these trips?
15. If you could take a taxi anywhere in Boston for $1.00, what
kinds of trips would you use taxis for?_.
16. How do you feel that your travel needs in Boston can be best
aided?
Better bus routes?
Better train routes?
Lower bus and train fares?
Lower taxi fares?
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evaluate latent demand subjectively. That is, they rely upon opinions
and impressions which the consumer conveys regarding the local mass
transit system. The second two points are explored by questions which
approach latent demand from an objective viewpoint; they examine trip-
making efforts which are unattractive for various reasons, but never-
theless are made in order to satisfy needs which the transit system
cannot. As pointed out in Part 11, latent demand is indicated by the
extent to which intolerable travel prices operate to cause reduced
or compromised tripmaking for high-utility trips.
Although, in general, individuals were interviewed, an attempt
was made to record the travel behavior of all members of a household
with respect to the high utility trip ends defined in Part 11. An
attempt was also made to distribute questionnaire responses over all
days of the week to compensate for biases which result from cyclical
travel behavior. This precaution was borne out quite strongly, since
it was found that in many cases non-work trips were executed only on
week-end days. The respondents were asked only to describe their
traveling activities during the full day prior to the date of the
interview. It was quickly learned by the writer that specific travel
activities occuring more than a day or two previous to the interview
were not easily recalled by respondents.
In no cases was a household systematically interviewed after it
was determined that a car was available for use. Based upon the
analysis in Part III of the significance of car availability, it was
decided that latent demand among car owning households, while important,
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did not warrant study within the scope of this thesis. Figure 4
indicates the final form of the survey questionnaire. Some of the
original questions were found to be irrelevant, while probing
conversations with respondents suggested additional ones.
B. SURVEY LOCATION
The location at which the survey was conducted lies within EMRPP
traffic zone 074, the same region for which the car ownership travel
comparisons were conducted in Part I1. The streets interviewed,
Harlem and Roxton streets, lie roughly at the center of a triangle
formed by three major arterials, each of which carries mass transit
service (see Figure 6). Washington Street forms the northern and
eastern boundary of the triangle; Blue Hill Avenue is the western
boundary and Talbot Avenue is on the South.
A line of the Newark, New Haven and Hartford railroad roughly
bisects the triangular region, running nearly north-south. Since it
is depressed, it represents a significant travel inconvenience for
east-west traffic flow within the triangle. All east-west streets
including Harlem and Roxton streets are terminated prior to reaching
the tracks, with the exception of Harvard Street which is graded up
and over a small bridge. Consequently, traffic wishing to reach
Washington Street from Harlem and Roxton streets must either follow
the tracks north along Greenwood Street or proceed south along
Greenwood Street to Harvard Street and then east to Washington Street.
With these facts in mind, it is important at this point to
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Figure 5. Location of Study Zone 074.
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consider the walking times and distances from the survey streets1
to the closest point of passage of mass transportation. These
values, as measured by the writer, are listed below:
1. Harlem Street to Washington Street via Greenwood Street -
6 minutes/4 blocks.
2. Harlem Street to Blue Hill Avenue via Glenway Street -
6 minutes/4 blocks.
3. Harlem Street to Talbot Avenue at Bernard Street -
11 minutes/8 blocks.
4. Roxton Street to Washington Street via Greenwood Street -
8 minutes/6 blocks.
5. Roxton Street to Blue Hill Avenue via Glenway Street -
9 minutes/7 blocks.
6. Roxton Street to Talbot Avenue at Bernard Street -
8 minutes/5 blocks.
The mass transportation which is available within the time
intervals stated above is limited to bus service on three different
lines. The Washington Street bus (line 23) offers service between
Ashmont station and Dudley stations via Talbot Avenue, Codman Square,
Washington Street, Grove Hall, and Warren Street. The Talbot Avenue
bus (line 22) runs between Ashmont Station and Dudley station via
Talbot Avenue, Codman Square, Talbot Avenue, Blue Hill Avenue,
Grove Hall and Warren Streets. A third bus (line 29) runs along
ITimes were measured from the midway points on each of the two streets.
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Figure 9.
Blue Hill Avenue as far as Seaver Street, turning left at that
point toward Egleston station.
None of the bus routes offer direct CBD access. However, trans-
portation is provided to three major rapid transit points: Egleston
station on the Orange Line, Dudley station on the Orange Line, and
Ashmont station on the Red Line. Considering the short route
lengths and intended coordination of bus and rail transit, it is not
surprising that 39 percent of inbound transit travelers have change
travel mode (CTM) as their initial trip purpose.
The neighborhood in which the survey was carried out is made
up almost completely of two and three story frame houses, some of
which have been subdivided into more than one apartment per floor.
They are placed fairly close together, separated by only fifteen
or twenty feet in some cases. To the extent that the writer was
able to determine, the neighborhood is fairly mixed ethnically.
Although it appeared to be made up primarily of black people,
Spanish speaking and white people were quite apparent. As an indica-
tion of the ethnic transformation of the study area, the 1960
Census data shows the following ethnic composition of tract T-7B
(the census tract containing the neighborhood): of a total popula-
tion of 6,627, 76 percent were white, 23 percent were black, and
'other races" made up the remainder.
Unfortunately current (1970 Census) information regarding
income level of the households within the survey region was not
1Wilbur Smith and Associates, "Comprehensive Traffic and Transporta-
tion Inventory," Boston Regional Planning Project, 1965.
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available at the time of this writing. 1960 Census data, however,
reveals the relationship between median income in the census tract
containing the study area and the entire Boston SMSA. Although
the triangular region mentioned earlier contains census tracts
T-7B, T-8B and parts of T-5B and T-8A, the particular neighborhoods
interviewed lie only within tract T-7B. The median annual household
income for this tract was recorded in the 1960 Census tabulations 2
as $4,673. By comparison, the annual household income for the entire
Boston SMSA was $6,687,3 somewhat more than 43 percent higher than
the household income in census tract T-7B. There is, of course, no
way to presently ascertain whether the income disparity persists, but,
given the apparent change in racial composition, there is little
reason to assume that the income gap has closed significantly.
C. RESULTS
As pointed out earlier, the questions which were prepared for
the survey were designed to approach latent demand from three
viewpoints. In order to clarify the discussion of results it is
I"Household" is defined as being equivalent to the census information
classification of "families and unrelated individuals."
2 Bureau of the U.S. Census, Census Tracts for Boston, Massachusetts,
1962.
3Planning Services Group, "Regional Population Trends," Boston
Regional Survey, 1962.
WMMM I . . WOM - -- - ---- M, Nil
expedient to divide the survey questions into these three sub-
categories.
Category Questions
1. The effectiveness of local mass transit
in serving non-car owning households 2 through 9
2. The extent of dependency on walk trips
among non-car owning households 10 through 12
3. The propensity to utilize taxis among
non-car owners 13 through 15
Two questions fall outside these categories. Question number one was
intended to determine car ownership for the household, and question
number sixteen is a general sampling of impressions regarding the
improvement of public transportation.
Category 1.
Of the twenty-two total households which were interviewed with
the final survey form, all but two indicated having made work trips
on the day previous to the interview. The two which did not are
assumed to be the result of having been interviewed on a Monday
(none of those interviewed on Sunday indicated an omission of work
trips, indicating that they, for one reason or another, worked on
Saturdays). Only fourteen households reported having made shopping
trips on the previous day, and among these were all three households
interviewed on a Sunday. Households contacted on weekdays largely
did not report shopping trips. This seems to indicate that, among
the non-car owning households which were contacted it was considered
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inconvenient to undertake shopping trips on working days.
Four of the respondents indicated having made trips to arrange
for child care, and health care trips were reported in five
instances. This brought the total number of trips reported by
the twenty-two households to forty-two. Although it is tempting
to attempt to derive a daily trip rate from these figures for
comparative purposes, the statistical basis for such an operation
would make it useless. Not only is the sample much too small for
comparisons with EMRPP data, but the data which was collected did
not span a long enough period to generalize on each household's
daily trip behavior.
It is useful, however, to examine the methods of travel of
the forty-two reported trips. Table 7 summarizes this information,
based upon the responses to question three. The fact which is
clear is that the largest percentage of walk trips occur between
home and the non-home trip end. Generalizing even further: When
different modes were used for leaving and returning trips (to and
from home), the more convenient mode of transportation was used
on the return trip. This phenomenon was observed only for non-work
trips. The reason is clear for shopping trips: it is considerably
more difficult to manage the return trip while carrying parcels,
The term "convenient" is used here to mean the action requiring
the least expenditure of energy. It should not be confused with
minimum travel price, since the most convenient travel option
often requires a high out-of-pocket cost.
TABLE 11
NUMBER OF TRIPS BY TRAVEL MODE AND TRIP PURPOSE
Wo rk
Leave Return
Shopping
Leave Return
Health Care
Leave Return
Child Care
Leave Return
Total
(Hal f-trips)
45
Auto Ride 3 2
19 19
10
4 84
Trans it
Wa l k
Taxi
14 I4TOTALS
therefore many people elect to use transit or cabs. So, although
several trips began as walk trips, they were completed by either
taxi or public transportation. Similarly, some of those which
began as transit trips used taxi on the return portion.
When asked if a car would have been put to use on the trips
which were reported (Question 5), without exception the respondents
answered affirmatively. Although it was not asked which of the
trip modes would be replaced by a car, the respondents indicated
that a car would certainly be put to extensive use. But, surpris-
ingly, many people (9 out of the 22) indicated that new destina-
tions for the same trip ends would not necessarily be the result
of having a car (Question 6). Approximately three quarters of
the respondents (17) maintained that having a car would have
resulted in the making of more trips. The trips which were most
consistently mentioned in this regard were shopping trips,
although one person stated that it would enable her to make neces-
sary clinic visits more regularly. Those who felt that having a
car would result in fewer trips (2) stated the obvious: that it
would enable them to undertake more linked, multi-purpose trips.
Needless to say, the prevalence of linked multipurpose trips
seems significantly dependent upon car ownership.
The importance of questions seven and eight which deal
directly with the perceived effectiveness of mass transportation
in the study area, lies mostly in the fact that they specify
proximity of the transit line to the desired destination. As can be
seen in Figures 8 and 9, Harlem and Roxton Streets lie at somewhat
differing distances from mass transit points. Although, with the
exception of the Harlem Street-Washington Street distance (4 blocks),
all other distances exceeded the four block limit set by questions
eight and nine, it is difficult to determine the importance of reduc-
ing the distance to four blocks. Of those who walked to destinations,
eight answered "yes" to question seven. This suggests most strongly
that the perceived advantage posed by the question was seen as proxi-
mity of the transit service to the destination,I rather than the
availability of transit service within four blocks of home. Of
those who initiated shopping trips by transit, all (4) indicated that
more trips would have been undertaken if transit were available to
the destination.
The expressed preference for proximity of transit to destination
was reinforced by the responses to the following question (question P).
Of the twenty-two households interviewed, fourteen selected "nearness
of transit stop to destination" as the most important criterion in
the trip decision-making process. Of the remaining eight households,
six regarded proximity of transit to the house as most important,
and two selected cost. None considered transit frequency of much
While it is recognized that the phrase, "to your destination" suggests
an ideal transit situation, it was felt that by asking respondents to
consider such a condition, information on the importance of transit
routing could best be obtained.
consequence, probably because of the relatively close headways of bus
routes 22 and 23 (approximately ten minutes between buses during
daytime hours). Question nine, an estimate of home-to-transit stop
distance, was asked in order to provide a referent for the analysis
of question eight. Perceived travel distances were quite in agreement
with distances as measured by the writer. However, this question
proved to be superfluous since the additional walking distance beyond
the four block stipulation proved to be of less importance than other
level-of-service variables.
Category 2.
Questions 10 through 12 were intended
into the dependence of the respondents upon
tion mode, and the implications which walk
estimation of latent demand. Generalizing
made which regularly exceeded eight blocks
answered as follows:
Trip Purpose Number
to provide some insight
walking as a transporta-
trip activity has on the
on the kinds of walk trips
in length, the respondents
of Respondents
Work
Health care
Shopping
Job search
Child care
It should be noted that the trips recorded with this question
(question 10) do not necessarily resemble the distribution summarized
in Table 7, since this question does not limit the respondent to a
particular time period, as did number three. Trips which are
generally made on foot, were not, in many cases, made on the day
previous to the interview.
Shopping clearly predominates as a walk trip purpose, having
been mentioned by fourteen of the twenty-two households interviewed.
The fact that trips larger than eight blocks in length were so
widely reported for shopping trips suggests that shorter trips for
the same purpose may be considerably more numerous among the house-
holds interviewed. It may be safely assumed that the walk "trips"
which were reported are actually the home to non-home portions of
trips, particularly for these long walk trips, which are more than
likely trips for major shopping. As indicated earlier, it is not
uncommon for individuals to utilize taxis for the return trip in
such cases. Although not specifically recorded, conversations
with the respondents revealed that return (non-home to home)
portions of work and health care trips were frequently managed by
auto ride or taxi.
Question eleven more nearly parallels question three, asking
the respondent to state the number of walk trips (exceeding eight
blocks in length) which were made on the day prior to the inter-
view. Of the twenty-two households interviewed, thirteen stated
having made these walk trips. Since two households indicated two
trips apiece the total reported walk trips for question eleven
was fifteen, The discrepancy between this figure and the eleven
half-trips reported in question three is assumed to be the result
of difficulties in recollection. Perhaps being asked to focus
specifically upon walk trips forced the respondents to recall
travel activities which were not suggested by question three. It
should be mentioned here that in conversations with the respondents,
it became quite evident that walk trips of the length and type are
quite common among the group which was surveyed. Only from casual
conversations with car owners was it apparent that walking was an
uncommon travel mode.
When asked if public transportation, available within four
blocks to the destination would increase the number of trips which
currently are made on foot, all thirteen of those who had made walk
trips answered affirmatively. That is, those individuals would
have readily substituted the transit mode for walking; and, in
addition, would have undertaken more trips for the same trip purpose
if more effective transit service were available.
Category 3.
In an attempt to gain information regarding the use of taxis
in the area, questions thirteen through fifteen were asked. Taxis
were found to be quite extensively used in the study neighborhood,
representing in many instances the only safe and convenient mode
of travel. Twenty out of the twenty-two households interviewed
emphatically reported the use of taxis quite regularly. The
responses to questions thirteen and fourteen (taxi trip purposes
and reasons for the necessity of using taxis) are summarized in Table 8.
TABLE 12
TAXI USE BY TRIP PURPOSE AND REASON
Trip Purpose
Number of Households Indicating
Taxi Use' Reasons Most Commonly Given
MBTA inconvenient, lateness, walking
from work unsafe
MBTA inconvenient for parcels, need
for saving time, cannot walk exces-
sive distances for health reasons,
walking at night is unsafe
Distance a problem, time saving,
general convenience
Child Care
Work
Shopping
Heal th
The trips which are undertaken by taxi seem to be inherently
high-utility trips. In most cases, the reasons given for the
necessity of using taxis are based upon the conservation of time
and effort. Since out-of-pocket cost is naturally higher for taxis
an important consequence of taxi use is the inevitable diversion
of resources from other needs. So, while it is relatively expensive,
urgencies associated with safety, time and convenience regularly
make taxi use the only effective travel mode available to residents
of the study area.
The intent of question fifteen was'to attempt to determine the
extent to which residents of the study neighborhood were inclined
to use taxi travel beyond the circumstances which were established
in question 14. To reduce the discouraging influence of out-of-
pocket cost, a hypothetical cab fare of one dollar was proposed
for travel anywhere within the City of Boston. One dollar was
chosen as a prospective cost because it approximates the one-way
transit cost from EMRPP zone 074 to the CBD of Boston. Not surpris-
ingly, sixteen of the twenty-two respondents indicated that such a
service would augment their regular tripmaking volume. Most implied
that it would also expand their tripmaking range.
D. CONCLUSIONS
The foregoing section discusses the intent, effectiveness and
results of the survey questionnaire as it was administered to the
study area. It should be reiterated at this point that, while the
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results attempt to represent the mobility behavior of a highly
specific group (i.e., those who were interviewed), generalizations
based upon them cannot be considered statistically reliable.
Furthermore, it must be remembered that the survey responses are,
in many cases, merely perceived evaluations of household mobility
behavior under hypothetical, and perhaps unrealistic, circumstances.
They may not faithfully reflect actual responses to transportation
system improvements. The objective of the survey was to explore on
a preliminary basis the quality of mobility in a certain area and
its implications regarding the presence of latent demand.
Keeping these limitations in mind, it is interesting to
examine the conclusions which suggest themselves: they are presented
below, classified within the original categories of analysis.
Category 1: The effectiveness of local mass transit in serving non-
car owning households.
1. Only fourteen shopping trips were reported for the
twenty-two households interviewed; the bulk of these
trips were made on weekend days. Although this is
partly accounted for by cyclical (weekly) shopping
habits, a reluctance to utilize transit in the evenings
was apparent, both for convenience and safety reasons.
2. In instances which do not impose time schedules upon
traveling (such as shopping) the subjects seemed con-
siderably more disposed to walking. This preference is
evidenced by the numerous instances of people walking
to shopping areas and engaging taxi service on the
return trip. The implication is that conservation
of money (taxi fare) motivates people to walk on
shopping trips unless parcels are too unmanageable.
3. All respondents emphasized that, if a car were available
it would undoubtedly replace walking and transit as
travel modes, indicating an obvious preference for the
level-of-service of the automobile. Only thirteen of
the respondents stated, however, that the availability
of a car would cause them to seek alternative locations
to satisfy th6ir mobility-dependent needs.
4. Clearly, the availability of.a car would result in
larger trip volume for the majority of the respondents.
Although two of the twenty-two replied the opposite,
this can be accounted for by the inclusion of linked,
multipurpose trips, which naturally would tend to
reduce the volume of home-to-home trips while increas-
ing their effectiveness. It is, of course, difficult to
determine the extent to which transit travel inhibits
multipurpose trips, but again, the expressed preference
for the flexibility of a car provides some measure of
unsatisfied demand.
5. The availability of public transportation to the destina-
tion seems to have a great deal of potential influence
upon trip making. Eight of the ten respondents who
executed walk trips on the day previous to the interview
expressed a tendency to make more trips if such public
transportation were available within a four block walk.
Furthermore, all four respondents who made transit
shopping trips indicated that more would have been
made if transit were available to the particular
destination.
6. It seems clear that, consistent with the preceding point,
proximity of transit service to the individual's
destination is of paramount importance in the trip
decision-making process. Fourteen of the twenty-two
subjects selected proximity of transit to the destina-
tion as the most important criterion. This suggests
that in addition to poor transit access insensitive
route planning leads to the existence of latent
mobility demand.
Category 2: The extent of dependency on walk trips of non-car
owning households.
1. The bulk of walk trips which were estimated to regularly
exceed eight blocks in length were shopping trips. Many
were half-trips, as mentioned above, the return portions
being made'by tran-it or taxi. Since long walk trips
were so commonly made, it seems likely that many shorter
trips are undertaken on foot. Furthermore, trips made
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to health care facilities were often walk trips with
the return trip being made most often by taxi. The
prevalence of walk trips is another qualitative
measure of travel demand to which the system of public
transport is not sensitive.
2. Of the twenty-two households interviewed, thirteen
reported having made a total of fifteen walk trips
(over eight blocks) during the day preceding the inter-
view date. All thirteen stated that more trips to the
same destinations would have been made if adequate
transportation to the destination were available. Thus,
this is another qualitative measure of latent mobility
demand.
Category 3: The propensity to utilize taxis among non-car owners.
1. Twenty of the twenty-two households interviewed indicated
somewhat regular taxi use, primarily for shopping, work,
and health care trips. Reasons given were based upon
time urgencies such as work deadlines, carrying capability
for parcels, and personal safety at night. The responses
which were given reflected an extensive use of taxis as a
travel mode. This is not too surprising, considering the
findings of Herr and Fleisher which indicate that low-
income groUps utilize taxi travel almost as extensively -
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as upper income groups do.
2. To relate taxi use to latent demand it is convenient to
observe two assumptions.
a. That the level-of-service of taxi travel closely
approximates the level-of-service of car ownership.2
b. That the level of service offered by a car is
largely adequate to serve latent demand levels.
To the extent that these assumptions are applicable, one
can consider the extensive use of taxi service as a
qualitative measure of latent demand.
3. To reinforce the preceding conclusion, sixteen of the
twenty-two households interviewed stated that a taxi
service as proposed in question fifteen would augment
their tripmaking volume. The benefits of such a service
as perceived by the respondents seem easily worth the
out-of-pocket cost required. The extent to which trip-
making volume would increase would be a useful indicator
of existing latent demand levels.
Herr, P. B., and Aaron Fleisher, "Mobility of the Poor," Joint Center-
for Urban Studies, 1969. From EMRPP data the authors determined that
the under-$4000 income group used taxis for 6 percent of total trips
while the over-$10,000 group used taxis 7 percent of the time.
2This assumption is not far-fetched at all if one recognizes that the
cost of regular taxi use, under certain circumstances, is easily
exceeded by the cost of owning a car (including all of the associated
costs).
NOW IN
This survey, though limited somewhat in breadth has illuminated
some characteristics of travel behavior among low-income citizens
of Boston. It has been shown that, while access to transit facilities
from the home trip end is significant, destination trip end proximity
is considered the most important characteristic of effective public
transportation.
Walk trips are made in large numbers, exceeding the eight block
margin stipulated in the questionnaire. Many of these trips are made
to the non-home destinations and are completed by transit or taxi.
Many respondents indicated that the walk trips are necessary because
suitable public transportation to their destinations was not avail-
able. Such wide reliance upon walking as a travel mode is certainly
one indication of the existence of unsatisfied latent demand levels
among the residents of the study area.
Extensive taxi usage is also clear evidence of latent demand.
It has been shown, under a variety of circumstances, to be the only
effective travel mode for those travel needs not easily served by
existing transportation options. For both walk trips and taxi trips,
respondents clearly indicated a willingness to increase out-of-pocket
expenses if available service levels were raised.
Question sixteen was intended to obtain some idea of user
opinion regarding the existing transportation alternatives. The
majority of the respondents selected reduced taxi fares as the
improvement of greatest.potential benefit. Seventeen of twenty-two
households felt that reliance upon taxis would increase if fares were
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reduced to some hypothetical flat rate. It is, of course, difficult
to determine whether a pricing policy for such a service could be
established which would be mutually acceptable to both user and
operator. But nevertheless one fact becomes clear: that households
seem quite sensitive to the difficulty of the non-line haul portions
of their trips and their behavior, as evidenced by responses to the
questionnaire, indicates substantial latent tripmaking volume.
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CHAPTER V
THE SCOPE OF FUTURE STUDY
A. SUMMARY: LATENT DEMAND
The fundamental hypothesis as stated in Chapter I of this thesis
is that there exists a substantial degree of unsatisfied mobility
demand among specific economic and geographic groups with regard to
high utility trips. I have substantiated this hypothesis by (i)
establishing a theoretical framework within which latent demand can
be handled as an operational concept, (2) confirming the relevance
of car ownership patterns in identifying the presence of latent
demand, and (3) engaging in a survey effort of considerable use
in revealing some aspects of urban travel behavior which have been
previously ignored.
But a truly comprehensive latent demand analysis which is to
be useful in supplying the basis for systematic transport systems
improvements must involve a considerable investment in time and
human resources. The three essential tasks of latent demand analysis,
as enumerated in Chapter Ii, are:
1. An intensive investigation of essential, high-utility
trip ends for a specified group, and the extent to
which the public transportation system prevents them
from being fulfilled.
2. To establish the travel price characteristics of a
hypothetical transportation supply system which would
meet the travel requirements of the group in question.
An adequate "level-of-service" must be determined.
3. The actual transportation technology must be defined,
in accordance with the expressed mobility needs,
required level-of-service and the trade-offs dictated
by the political realities which prevail.
The discussions presented in this thesis have dealt, in a somewhat
limited fashion, with the first of these tasks. A target group has
been selected on the basis of socioeconomic parameters and some of
their travel preferences have been sampled. Further study in this
area must furnish more statistically reliable information explaining
the travel needs of mobility disadvantaged groups; more accurate and
operational correlations must be derived between unsatisfied mobility
needs and demographic and geographic variables in order that some
generalizable mobility knowledge can be assembled. Such tasks
will necessarily consume large amounts of survey time and energy;
for there is no alternative method to reliably determine a basis
for estimating mobility needs of individual households. As stated
earlier, correlations with other relevant variables may become useful,
but it is first necessary to establish the nature of latent mobility
demand in certain regions and under specific circumstances before
such correlations can be undertaken.
OWN
B. LEVEL-OF-SERVICE
Once Task 1 of latent demand analysis is satisfactorily completed,
it is necessary to consider Task 2, travel price (or inversely, level-
of-service). The only really effective way of setting level-of-service
characteristics is through a systematic testing program. A variety
of concepts and operating philosophies of public transportation schemes
must be delivered to the public on a trial basis in accordance with
the defined patterns of mobility requirements of the target group.
It seems clear from the survey conducted in Chapter IV that a service
with short access and egress time would come closest to meeting the
level-of-service needs of certain communities. Ideally, perhaps a
taxi-style system at low, out-of-pocket cost should be implemented.
However, the inevitable question of just what that out-of-pocket
system cost should be introduces the complexity of pricing policy
and the political realities which govern it.
C. TRANSPORT TECHNOLOGIES
If it were not for the inherent resistance to broad and effective
public transportation which is created by political inertia, the issue
of complex and advanced technologies would not be such an integral
component of the urban transportation question. The excessive political
power of lobbying groups and the relative political powerlessness of
groups who are most likely to be mobility disadvantaged combine to
produce a general reluctance to utilize the necessary quantities of
public funds for adequate public transportation. At present, common
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sentiments in favor of income redistribution have not progressed to
the point at which a transport pricing policy can readily be implemented
to benefit the disadvantaged traveler.
Consequently, ingenious technologies, perhaps best characterized
by the dial-a-bus concept, have been proposed to attempt to provide
higher levels-of-service while maintaining acceptable operating costs.
There is no question that new transport technologies are necessary
and can clearly contribute to an improved mobility level for all
individuals. However, the dependence of improved public transportation
solely upon cost-cutting technology seems indicative of societal
attitudes and political priorities which consider system cost of more
importance than the fulfillment of latent mobility requirements of
groups with limited political power.
N
BIBLIOGRAPHY
Automobile Manufacturers Association, Automobile Facts and Figures,
Detroit, 1968.
Boston Redevelopment Authority, Transportation Facts for the Boston
Region, 1968-9.
Bureau of the U.S. Census, Census Tracts for Boston, Mass., 1962.
Chicago Area Transportation Study Final Report, Vol. II, 1962.
Creighton, R. L., Urban Transportation Planning, University of
Illinois Press, 1970.
Domencich, T. A., Kraft, G., and Valette, Jr., Estimation of Urban
Passenger Travel Behavior: An Economic Demand Model, Highway
Research Record #238, 1968.
Ganz, A., Emerging Patterns of Urban Growth and Travel, M.I.T.
Project Transport Report 68-1, 1968.
Herr, P. and A. Fleisher, The Mobility of the Poor, Harvard-M.I.T.
Joint Center for Urban Studies, 1968.
Hoel, L.,Latent Demand for Urban Transportation, Transport Research
Institute of Carnegie-Mellon University, 1968.
Joint Center for Urban Studies, Planning Metropolitan Boston, Common-
wealth of Massachusetts Metropolitan Area Planning Council, 1967.
Kain, J. F., and Meyer, J. R., "Transportation and Poverty, The
Public Interest, Winter, 1970.
Kalacheck, E., Transportation and Central City Unemployment, HUD
Report H-1034, Washington University, 1970.
Kassoff, H., "People, Jobs and Transportation," AAAS Conference on
Transportation and Poverty, Brookline, Mass., 1968.
Kassoff, H. and Deutschman, H., Trip Generation: A Critical Appraisal,
Highway Research Record #297, 1969.
Kraft, G., and Domencich, T.,"Free Transit," AAAS Conference on
Transportation and Poverty, Brookline, Mass., 1968.
Manheim, M. L., Search and Choice in Transport Systems Analysis,
Highway Research Record #293, 1969.
Martin, B., Memmot, F., and Bone, A., Principles and Techniques of
Predicting Future Demand for Urban Area Transportation, M.I.T.
Press, 1961.
McCarthy, G., Multiple Regression Analysis of Household Trip Genera-
tion: A Critique, Highway Research Record #287.
Meyer, J. R., Kain, J. F. and Wohl, M., The Urban Transportation
Problem, Harvard University Press, 1965.
Oi, W., and Shuldiner, P., An Analysis of Urban Travel Demand,
Northwestern University Press, 1963.
Ornati, 0., Transportation Needs of the Poor, Praeger, 1969.
Pignataro, L., and Falcocchio, J.,"Transportation Needs of the Poor,"
Traffic Quarterly, October 1969.
Planning Services Group, Regional Population Trends, Boston Regional
Survey, 1962.
Pittsburgh Area Transportation Study Final Report, 1963.
Quandt, R., and Baumol, W., The Demand for Abstract Transport Modest
Theory and Measurement, Journal of Regional Science, Vol. 6,
1966.
Singell, L. D., "Some Private and Social Aspects of Labor Mobility
of Young Workers," The Quarterly Review of Economics and Business,
Spring, 1966.
Smith, Wilbur and Associates, Comprehensive Traffic and Transportation
Inventory, Boston Regional Planning Project, 1965.
Wingo, Lowdon, Transportation and Urban Land, Resources for the
Future, Inc., 1961.
Wohl, M.,"Urban Transport We Could Really Use," Technology Review,
June 1970.
Wohl, M., "Users of Urban Transportation and Their Income Circum-
stances," AAAS Conference on Transportation and Poverty,
Brookline, Mass., 1968.
